Application No. 09/913,716 

Reply to Office Action of December 8 5 2004 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims 

1-3. (Cancelled) 

4. (Currently Amended) An adjustment method for adjusting an optical pick-up, 
wherein in the state where a light source of a device including an optical pick-up including 
the- having a light source for emitting light beams, an object lens for irradiating light beams 
onto an adjustment optical disc for adjustm e nt ., and a drive portion for driving the object lens 
in a direction in parallel to an optical axis of the object lens and in a direction perpendicular 
to the optical axis,, is -said drive portion m ovably held with respect to the object lens, and the 
drive portion is movably held with respect to the light source, said method comprising: 

carrying out a rough adjustment of a relative position of the object lens with respect to 
the light source by irradiating light beams from the optical pick-up and detecting said 
irradiated light beams with an image pick-up portion; 

adjusting both a relative position of the object lens, with respect to the light source, 
and an inclination of the optical axis of the object lens by irradiating light beams a*e 
irradiated from the optical pick-up onto the adjustment optical disc , said adjustment optical 
disk concentrically having concentric recording tracks to adjust relative position of th e obj e ct 
l e n s with resp e ct to the light sourc e and inclination of th e optical axis of the obj e ct len s. 

5. (Cancelled) 
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6. (Currently Amended) The adjustment method for optical pick-up as set forth in 
claim 5 claim 4 , wherein the light source comprises a semiconductor lase r, said method 
further comprismg: -and 

an optical e l e m e nt for separating light beams emitted from the semiconductor laser 
with an optical element into at least the 0-th order light and the ± 1-st order light ; and 

thu s to carrying out ^adjustment to allow the light source and the-a_center of the 
image pick-up portion to be in correspondence with each other after said step of carrying out 
a rough adjustment the rough adjustment of relative position of the object lens with respect to 
the light source is carried out . 

7. (Currently Amended) The adjustment method for optical pick-up as set forth in 
claim 6, wher e in further comprising: 

after the- said step of carryin g out a r ough adjustment has b ee n carried out , carrying 
out a fine adjustment relating to the relative position of the object lens with respect to the 
light source on the basis of return light from the adjustment optical disc b y irradiating light 
beams are irradiat e d from the optical pick-up onto the adjustment optical disc to carry out 
fine adjustment relating to relative position of the object lens with respect to the light source 
on th e basis of return light from the adjustm e nt optical disc . 

8. (Currently Amended) The adjustment method for optical pick-up as set forth in 
claim 7, wherein th^ -said step of carrying out a fine adjustment is carried out by comprises: 

rotationally adjusting the light source so that aphase difference of ± 1-st order light 
becomes equal to 180 degrees with 0-th order light, of the 0 th ord e r light and so that the ± 1- 
st order light irradiated from the optical pick-up onto the adjustment optical disc being as 
center. 
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9. (Currently Amended) The adjustment method for optical pick-up as set forth in 
claim 8, wherein said step of carrying out a fee-fine adjustment comprises: 

focusing i s carri e d out in th e s tat e wh e re thehght beams emitted from the light source 
focus on the adjustment optical disc by the object lens. 

10. (Currently Amended) The adjustment method for optical pick-up as set forth in 
claim 9, wherein said step of adjusting both a relative position of the object lens, with respect 
to the light source, and an inclination of the optical axis comprises: 

adjusting the inclination of the optical axis of the object lens is adjust e d on the basis 
of ajesult obtained by detecting return light from the adjustment optical disc of light beams 
irradiated from the optical pick-up onto the adjustment optical disc in the state where light 
beams emitted from the light source after the fine adjustment has been made follow and scan 
recording tracks of the adjustment optical disc. 

1 1 . (Currently Amended) The adjustment method for optical pick-up as set forth in 
claim 10, wherein said step of adjusting both a relative position of the ob ject lens, with 
respect to the light source, and an inclination of the optical a xis comprises: 

adjusting an inclination of the optical axis of the object lens is adjusted on the basis of 
ajitter value of ^detection output signal obtained by detecting return light from the 
adjustment optical disc of light beams irradiated from the optical pick-up onto the adjustment 
optical disc. 

12. (Currently Amended) The adjustment method for optical pick-up as set forth in 
claim 4, wh e rein further comprising 
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adjusting the optical pick-up is adju s t e d with a certain predetermined p osition such 

that 

a_change of phase difference of ± 1-st order light when 0-th order light is 
moved from the predetermined c e rtain position of the optical disc toward the-an inner 
circumferential side of the optical disc A and 

a_change of phase difference of the ± 1-st order light when the 0-th order light 
is moved from the predetermined certain position toward the-an outer circumferential 
side of the optical disc 

are substantially equal to each othe r b e ing as ref e renc e. 

13. (Currently Amended) An adjustment method for an optical pick-up , wherein in 
the r. tat o whore with a device including an optical pick-up including having a light source for 
emitting light beams and an object lens for irradiating light beams onto an adjustment optical 
disc for adjustment is assembled on a base unit including a slide base for supporting the 
optical pick-up, a guide shaft for movably supporting the slide base, a movement mechanism 
for moving the slide base in a radial direction of the adjustment optical disc and a disc 
rotation drive mechanism for rotationally driving the adjustment optical disc, said method 
comprising 

irradiating light beams arc irradiated from the optical pick-up onto the adjustment 
optical disc , the adjustment optical disk concentrically having concentric recording tracks^ to 
adjust ardative position of the object lens with respect to the light source and anjnclination 
of the optical axis of the object lens; 

holding the base unit and holding the optical pick-up, with the guide shaft being a 
reference, when light beams emitted from the light source follow and scan recording tracks of 
the adjustment optical disc on the basis of a detection result of + 1-st order light o f the 0-th 
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order light and the ± 1-st order light generated on the basis of light beams emitted from the 
light source of the optical pick-up, thus to carry out adjustment so that the optical axis of the 
object lens and light emitting point of the light source are in correspondence with each other; 

adjusting a position of the optical axis of the object lens with a parallel displacement 
mechanism, said adiiisting made in a direction in parallel to a radial direction of the 
adjustment optical disc and in a direction perpendicular to the radial direction; 

adjusting a phase difference of the ± 1-st order light emitted from the optical pick-up; 

adjusting the optical axis of the object lens with a swivel mechanism configured to 
adjust inclinations of the optical axis of the object lens in the radial direction of the 
adjustment optical disc and in the direction perpendicular to the radial direction; and 

fixing the optical pick-up with respect to the base unit to thereby allow the optical 
pick-up to undergo positioning so that it is located on the base unit . 

14. (Cancelled) . 

15. (Currently Amended) The adjustment method for optical pick-up as set forth in 
claim 1/ 1 claim 15 , wherein further comprising 

setting a relative position of the object lens with respect to the light source,, and setting 
an inclination of the optical axis of the object lens with arecording track at a middle position 
in the radial direction of the adjustment optical disc,, such that phase differences of the ± 1-st 
order light at the innermost circumferential side and the outermost circumferential side of the 
adjustment optical disc become substantially equal to each other being as r e f e r e nc e. 

16. (Currently Amended) An adjustment apparatus for an optical pick-up^ 
comprising: 
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a base unit including 

a lens holder for holding an object lens, 

an elastic supporting portion for permitting the lens holder to undergo elastic 
displacement in a direction in parallel to an optical axis of the object lens and in a 
plane direction perpendicular to the optical axis thereof, 

a holder supporting portion for displacably supporting the lens holder through 
the elastic supporting portion, 

a slide base where an optical pick-up including a light source for emitting light 
beams onto an optical disc for adjustment having concentric recording tracks is 
attached by the holder supporting portion, 

a movement mechanism for moving the slide base through a guide shaft for 
movably supporting the slide base, and 

a base chassis for supporting the movement mechanism; 
lens holding means for holding the holder supporting portion of the optical pick-up to 
thereby carry out position restriction of the object lens; 

lens adjustment means for adjusting, through the lens holding means, position of the 
optical axis of the object lens and inclination with respect to the adjustment optical disc of the 
optical axis thereof; 

light source holding means for holding the light source of the optical pick-up; 
light source adjustment means for adjusting, through the light source holding means, 
position of the light source and inclination with respect to the optical axis of the object lens; 
and 

detecting means for detecting beam light beams beams-emitted from the object lens 
which has been adjusted. 

17. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 16, wherein the lens holding means comprises! 

a holding portion for holding the holder supporting portion, and-wherein the holding 
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portion holds the holder supporting portion in the state caused to three-dimensionally undergo 
positioning so that relative position between the slide base and the holder supporting portion 
can be adjusted. 

18. (Original) The adjustment apparatus for optical pick-up as set forth in claim 17, 
wherein 

the lens holding means carries out holding so that there takes place, between the 
holder supporting portion and the slide base, a predetermined gap such that relative position 
between the slide base and the holder supporting portion is permitted to undergo movement 
adjustment when the holding portion holds the holder supporting portion. 

19. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 18, 

wherein[[,]] 

at the outer circumferential portion of the holder supporting portion, an engagement 
projection substantially V-shaped in cross section is formed in athickness direction 
substantially in parallel to the optical axis of the object lens, and 

an engagement groove substantially V-shaped is formed in a direction substantially in 
parallel to the principal surface of the holder supporting portion, 

a holding m e mber of the lens holding means having a holding member including 

an engagement recessed portion engaged with the engagement projection of 
the holder supporting portion, 

an engagement shaft provided at the engagement recessed portion and engaged 
with the engagement groove of the holder supporting portion, and 

an elastic member for permitting the engagement shaft to undergo elastic 
displacement with respect to the engagement groove. 

20. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
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claim 19, wherein[[,]] 

at the slide base and the holder supporting portion, there are respectively provided an 
engagement hole and an engagement projection which are relatively engaged with a gap such 
that relative position is permitted to undergo movement adjustment to each other. 

21. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 16, which further comprises! 

an adjustment base on which the base unit is mounted after undergone positioning, 

chassis holding means for holding the guide shaft of the base unit to thereby hold the 

base chassis, and 

base holding means for holding the slide base. 

22. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 21, wherein the base holding means includes comprises: 

a positioning pin for allowing the slide base to undergo positioning so that it is located 
at a predetermined position in the axial direction of the guide shaft, and a base holding 
member for holding the slide base, and-wherein[[,]] 

at the slide base, there is provided a positioning hole with which the positioning pin is 
engaged. 

23. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 16, wherein 

the light source holding means includes a light source holding member provided with 
an engagement pin engaged with the light source and for holding the light source, and 

wh e rein an engagement portion with which the engagement pin is engaged is 
provided at the light source. 

24. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
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claim 16, wherein the lens adjustment mechanism includ e s comprises: 

a parallel displacement mechanism for moving the optical axis of the object lens with 

respect to a direction in parallel to radial direction of the adjustment optical disc and a 

direction perpendicular to the radial direction thereof, and 

a swivel mechanism for inclining the optical axis of the object lens with respect to the 

radial direction of the adjustment optical disc and the direction perpendicular to the radial 

direction. 

25. (Original) The adjustment apparatus for optical pick-up as set forth in claim 21, 
wherein 

the chassis holding means includes 

a shaft holding member for holding respective both end sides of the axis direction of 
the guide shaft of the base unit, and 

a supporting member for supporting the middle portion of the guide shaft. 

26. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 16, which further comprises comprising: 

a disc rotation drive mechanism for rotationally driving adjustment optical disc 

having concentric recording tracks. 

27. (Currently Amended) An adjustment apparatus for an optical pick-up,, 
comprising: 

a base unit including 

a slide base on which there is attached a drive portion of an optical pick-up 
including a light source for emitting light beams, 

a holder at which an object lens for irradiating light beams onto an optical disc 
for adjustment is provided, 
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tbe-a_drive portion for driving the holder in a direction in parallel to the optical 

axis of the object lens and in a direction perpendicular to the optical axis, and 
a movement mechanism for moving the slide base; 

holder holding means for holding the holder of the optical pick-up; 

lens adjustment means for moving the holder holding means to adjust position of 
optical axis of the object lens with respect to the light source and inclination with respect to 
an optical disc for adjustment having concentric recording tracks of the optical axis; 

light source holding means for holding the light source of the optical pick-up; 

light source adjustment means for adjusting, through the light source holding means, 
position of the light source and inclination with respect to the optical axis of the object lens; 
and 

detecting means for detecting light beams emitted from the object lens which has been 
adjusted. 

28. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 27, wherein the lens holding means comprises: 

a holding portion for holding the holder supporting portion, aftd- wherein 

the holding portion holds the holder supporting portion in the state caused to three- 

dimensionally undergo positioning so that relative position between the slide base and the 
holder supporting portion can be adjusted. 

29. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 28, wherein 

the lens holding means carries out holding so that there takes place, between the 
holder supporting portion and the slide base, a predetermined gap such that relative position 
between the slide base and the holder supporting portion is permitted to undergo movement 
adjustment when the holding portion holds the holder supporting portion. 
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30. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 29, wherein[[,]] 

at the outer circumferential portion of the holder supporting portion, an engagement 
projection substantially V-shaped in cross section is formed in thickness direction 
substantially in parallel to the optical axis of the object lens, and 

an engagement groove substantially V-shaped is formed in a direction substantially in 
parallel to the principal surface of the holder supporting portion, 

a holding m e mber of the lens holding means having a holding member including 

an engagement recessed portion engaged with the engagement projection of 
the holder supporting portion, 

an engagement shaft provided at the engagement recessed portion and engaged 
with the engagement groove of the holder supporting portion, and 

an elastic member for permitting the engagement shaft to undergo elastic 
displacement with respect to the engagement groove. 

31. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 30, wherein[[,]] 

at the slide base and the holder supporting portion, there are respectively provided an 
engagement hole and an engagement projection which are relatively engaged with a gap such 
that relative position is permitted to undergo movement adjustment to each other. 

32. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 27, which further compris e s comprising: 

a base for adjustment on which the base unit is mounted after undergone positioning, 
chassis holding means for holding a guide shaft for movably supporting the slide base of the 
base unit to thereby hold the base chassis, and 

base holding means for holding the slide base. 
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33. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 32, wherein the base holding means includ e s comprises: 

a positioning pin for allowing the slide base to undergo positioning so that it is located 

at a predetermined position of the axial direction of the guide shaft, and 

a base holding member for holding the slide base, aad wherein[[,]] 
at the slide base, there is provided a positioning hole with which the positioning pin is 
engaged. 

34. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 27, wherein the light source holding means includ e s comprises: 

a light source holding member at which an engagement pin engaged with the light 

source is provided so that the light source is held, aad-wherein 

an engagement portion with which the engagement pin is engaged is provided at the 

light source . 

35. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 27, wherein the lens adjustment mechanism includes comprises: 

a parallel displacement mechanism for moving optical axis of the object lens with 

respect to a direction in parallel to radial direction of the adjustment optical disc and direction 
perpendicular to the radial direction, and 

a swivel mechanism for inclining the optical axis of the object lens with respect to the 
radial direction of the adjustment optical disc and the direction perpendicular to the radial 
direction. 

36. (Currently Amended) The adjustment apparatus for optical pick-up as set forth in 
claim 32, wherein 

the chassis holding means includes comprises: 
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a shaft holding member for holding respective both end sides of the axial direction of 
the guide shaft of the base unit, and 

a supporting member for supporting the middle portion of the guide shaft. 

37. (Currently Amended) An adjustm e nt method for adjusting an optical pick-up,, 
wher e in when said optical pick-up including an optical disc for adju s tment where having 
recording tracks are-concentrically formed , comprising: is us e d to 

adjusting arelative position between an object lens and a light source of an-said 

optical pick-up in which 0-th order light follows and scans the recording tracks of the optical 
disc by three beams consisting of 0-th order light and ± 1 -st order light generated from light 
beams emitted from the light source and an inclination with respect to the optical disc of the 
optical axis of the object lens, wherein 

a predetermined recording track of a middle position of radial direction of the optical 
disc such that changes of phase differences of ± 1-st order light at the innermost 
circumference and the outermost circumference of the optical disc are substantially equal to 
each other is caused to be preference for adjusting said relative position between the object 
lens and the light source and inclination of the optical axis of the object lens with respect to 
the optical disc. 

38. (Currently Amended) The adjustment method for optical pick-up as set forth in 
claim 37, wherein said step of adjusting comprises: 

adjustm e nt is mad e with a c e rtain adjusting the optical disk by a predetermined 

position Rx such that 

achange of phase difference of the ± 1-st order light when the 0-th order light is 

moved from the predetermined c e rtain position of the optical disc toward the inner 
circumferential side of the optical disc A and 

achange of phase difference of the ± 1-st order light when the 0-th order light is 

moved from the predetermined c e rtain position toward the outer circumferential side of the 
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optical disc 

_are substantially equal to each othe r b e ing as r e f e renc e. 

39. (Currently Amended) The adjustment method for optical pick-up as set forth in 
claim 38, wherein 

when apposition of the inner circumferential side of the optical disc is Rl and a 
position of the outer circumferential side of the optical disc is R2, the predetermined c e rtain 
position Rx is determined by 

Rx=2/{(1/Rl) + (1/R2)}. 
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